The antibacterial effects of methanol, ethanol, chloroform extracts and alcalase hydrolysis of 
Bacterial and fungal diseases can cause high mortality and economic lost annually (Zasloff, 2012a (Bulet, Stocklin, Menin, 2004) .
Among the various compounds introduced in this field, antimicrobial peptides are very suitable alternatives to the commonly used synthetic antibiotics (Zasloff, 2012b) .
Antimicrobial peptides are expressed by a range of animals as part of the primary defense system against pathogenic microorganisms (Yu, Sheng, Xu, 2006) . Peptides have a small structure and provide a wide range of antimicrobial activity (Zasloff, 2012b; Zasloff, 2006 
Materials and Methods

Sample collection
The organisms (Cerastoderma and Didacta bivalves) were collected from the Caspian Sea in the city Rudsar and were sent to the Azad University of Lahijan in 2015, for the identification by observing the sub-lobe,
Preparation of extracts
The hard parts of the samples were broken and their soft parts were separated. The collected soft parts were grinded and mixed individually with three different solvents including ethanol, methanol and chloroform (volumetric weight 1:1). After 24 h, the mixture was filtered and the solvent was evaporated. The obtained extract was weighted and kept at -20 ºC (Sumita, Chatterji, Das, 2009 ).
Enzymatic hydrolysis
The enzyme used in this study was Alcalase were thawed at 4°C overnight and homogenized using a Multi grind for about 2 min. The homogenate was mixed with a buffer (pH 7) at a ratio of 2:1 (w/v) and were allowed to attain a temperature of 56°C, with stirring at minimum rpm. Alcalase was added at enzyme substrate ratio 2% (v/w) and hydrolysis allowed to proceed for 6 h. The enzyme activity was then terminated by placing the hydrolysate in a water bath at 100°C for 20 min. The hydrolysate was centrifuged at 10000 × g for 20 min. After decantation and removal of sludge, the soluble fraction was freeze-dried and stored in airtight plastic container at -20°C for further use (Awuor, Kirwa, Jackim, Betty, 2017) .
Antimicrobial activity measurement
In order to evaluate the antimicrobial activity of various extracts, three bacterial species 
Determination of Minimum Bactericidal
Concentration (MBC)
MBC is the minimum concentration of extract for the killing of bacteria. After determining the MIC, 10 μL of any tubes lacking the turbidity was cultured on the Muller Hinton Agar medium and was incubated at 37°C for 24
hours. In the absence of colony formation on the agar plate, the MBC was determined which inhibits the growth of 99% of bacterial population.
Statistical analysis
To test the normal distribution of obtained data, the Kolmogorov-Smirnov test was used. In the case of normal data, for statistical comparison between groups in the treatments (dilutions), the One-way ANOVA test was employed followed by Duncan test to compare the differences between groups. In order to compare 2 groups, the independent t-test was used at the statistical level 99%.the software Excel 2007 and SPSS 21 was used. (Table 1) . showed a similar effect to the gentamicin.
Results
Effects
Moreover, the mean diameter of the S. typhi zone inhibition in the Didacta methanol extract in all dilutions was significantly less than that of gentamicin (df = 3, F = 352.889, P = 0.00).
Comparing the diameter of inhibition zone of S.
typhi in dilutions of two methanolic extracts of Cerastoderma and Didacta, significant Downloaded from ijaah.ir at 10:00 +0330 on Wednesday October 23rd 2019 difference was observed and the effects was stronger for Cerastoderma (Table 1) . and Didacta extracts against S. aureus (Table 1) . Table 2) . Cerastoderma extract showed better effect than that of Didacta ( Table 2) . and Didacta against S. aureus (Table 2) . (Table 4) .
Effects of Methanol Extract of
Effects of Ethanol Extract of
Effects of Ethanolic extract of
Effects of Enzymatic Hydrolysis extract of
Cerastoderma and Didacta on S. typhi
Comparing the mean diameter of the inhibition zone of S. typhi in different dilutions of each hydrolysis extract showed significant difference between those from Cerastoderma and Didacta (df = 6, F = 160.352, P = 0.00) and Cerastoderma at dilutions 1, 1/2 and 1/4 and Didacta in dilution 1 and 1/2 showed higher or equal effects than gentamicin. However, the effect of the other dilutions was significantly lower than that of gentamicin. No significant difference was observed comparing the effect of Cerastoderma and Didacta extracts against S. typhi (Table 4) .
Effects of Enzymatic Hydrolysis extract of
Cerastoderma and Didacta on S. aureus aureus and Cerastoderma showed better effect than Didacta (Table 5) . 
Conclusions
The results of this study indicated that 
